Voltage transformer with hinged housing 



The invention relates to a voltage transformer including a housing which encloses, at least 
partially, a mains plug connectable to a mains voltage source, a terminal plug connectable 
to a terminal, and a voltage-transforming circuit, said housing comprising a first housing 
component and a second housing component movably connected to said first housing 
component by a guide means and implemented as a reception means for receiving therein 
the terminal, and said voltage transformer being adapted to be moved from a transport po- 
sition to a charging position. 

Modern mobile terminals used in the field of communications and entertainment technology, 
in particular MPS players, mobile phones, PDAs (Personal Digital Assistants) or the like, are 
provided with current-storing accumulator units so that they can be operated in a mains- 
independent manner. Every now and then, these mobile terminals must be connected to a 
mains voltage source for charging the accumulator units. Since the available mains voltage 
is different from the charging voltage required for charging the accumulator units, a voltage 
transformer must be used for transforming the mains voltage to the charging voltage. This 
voltage transformer must have a connection facility for connection to a mains voltage 
source and a further connection facility for connection to the mobile terminal to be charged. 

The prior art discloses various voltage transformers for charging and also for supplying cur- 
rent to mobile terminals. 

The most frequently used voltage transformers are plug-in power supply units which are 
connected to the terminal via a secondary cable. In the case of some voltage-transformers, 
a voltage-transforming circuit is integrated in the housing of the mains plug. In the prior art, 
the secondary side of this transformer circuit is connected to the terminal through a plug-in 
type cable. 

This embodiment is disadvantageous insofar as major voltage losses may occur at the sec- 
ondary side due to the length of the cable; such voltage losses are undesirable in the case 
of modern terminals. In order to eliminate this drawback, EP 1 060 559 B1 describes a de- 
vice in which the transformer circuit defines a rigid structural unit with the terminal plug. The 
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length of the secondary lines is kept as short as possible in this way. The structural unit is 
then connected to a mains voltage source through a cable on the primary side of the trans- 
former circuit. 

The voltage transformers known from the prior art are also problematic insofar as their 
structural shape is unhandy for the purpose of transport. Voltage transformers for mobile 
terminals are, like the terminals themselves, often transported so that the terminal can be 
charged at any time. Hence, a structural shape which can be transported easily is impor- 
tant. Although in US 6,462,975 B1 attempts are made to improve the handiness of the volt- 
age transformer by providing foldable mains plug pins, the success is only a rudimentary 
one, since due to the connection cable, the voltage transformer is still not very handy for the 
purpose of transport. 

Furthermore, when the known voltage transformers are operated, the problem arises that 
there is no specific place where the terminal can be deposited. The terminal must be de- 
posited somewhere close to a mains socket so that the voltage transformer can be con- 
nected. 

An approach to a solution of the two above-mentioned problems is offered by DE 202 1 1 
132 U1, which constitutes the closest prior art. This publication describes a portable charg- 
ing means for a mobile phone in the case of which the power supply unit, the line, the plug 
and the connection for the mobile phone are combined so as to form one main body with a 
housing, said main body having on the upper surface thereof a connection onto which the 
mobile phone can be placed in a stable manner. From this charging position the portable 
charging means can be transferred to a transport position in said DE 202 11 132 U1 ; at said 
transport position, the housing of the portable charging means has, if necessary, attached 
thereto a separate protective cover so as to protect said charging means and so as to make 
it more easily portable. The described portable charging means remains, nevertheless, un- 
handy due to its size because its dimensions are increased still further by the protective 
cover attached at the transport position. 

Taking into account this prior art. it is therefore the object of the present invention to im- 
prove the voltage transformers, which are known from the prior art, in such a way that their 
handiness will be improved during charging and. in particular, during transport. 
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In the case of the voltage transformer referred to at the beginning, the present invention 
achieves this object in that, at the transport position, the housing components have been 
moved relative to one another such that the space occupied at the transport position is 
smaller than that occupied at the charging position. 

This solution according to the present invention has the advantage that the size of the volt- 
age transformer at the transport position is substantially smaller than the size at the charg- 
ing position. The voltage transformer can thus easily be accommodated in luggage and e.g. 
even be transported in a trouser pocket. 

The performance of such an improved voltage transformer can be improved by various 
mutually independent further developments, which are each advantageous and which will 
be explained hereinbelow. 

The guide means through which the second housing component is movably connected to 
the first housing component can be provided with locking positions in accordance with an 
advantageous further development. It is thus possible to define fixed positions of the first 
housing component relative to the second housing component, which can be suitable for 
different tasks and charging positions of the voltage transformer. 

According to a structurally simple embodiment, the guide means between the first housing 
component and the second housing component can be implemented as a rotary guide 
means, whereby the two housing components can be moved to different angular positions 
relative to one another. 

According to an advantageous further development, the second housing component can be 
implemented such that it will enclose the mains plug in the transport position and accom- 
modate the terminal in the charging position. In the case of this embodiment, the second 
housing component serves as a protective casing for the first housing component and the 
mains plug, respectively. The second housing component can, in particular, cover mains 
plug pins of the mains plug so that these mains plug pins will be prevented from getting 
caught or from breaking off during transport. The voltage transformer can also be imple- 
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mented such that, when occupying the transport position, it has essentially the shape of a 
rectangular parallelepiped so that it can easily be transported e.g. in the pockets of clothes. 
In addition, one further development allows the voltage transformer to be moved to a sec- 
ond charging position at which the housing components occupy positions relative to one 
another which are different from those of the first charging position. On the basis of the dif- 
ferent charging positions, the voltage transformer can be adapted to different positions of 
mains sockets. For example, one charging position can be used for charging in a wall 
socket and the other charging position for charging in a table socket. Both charging posi- 
tions can be fixed by the locking positions. 

According to one embodiment, the reception means can be implemented in the form of a 
channel into which the terminal can be inserted In an insertion direction for the purpose of 
charging. When the voltage transformer is provided with a rotary guide means, the angle of 
the insertion direction relative to a plug-in direction, in which the mains plug is plugged into 
a mains socket, can be changed. 

For example, the first housing component may, at the transport position, be folded into the 
second housing component, the angle between said housing components being then ap- 
prox. 0°, and this will lead to an advantageous size of the voltage transformer for the pur- 
pose of transport. The insertion direction and the plug-in direction can be oriented parallel to 
one another in this case. 

At the first charging position, the housing components can be positioned at an angle in the 
range of approx. les*' to igS"", preferably at an angle of approx. 180'', relative to one an- 
other, whereby the voltage transformer will be particularly suitable e.g. for charging in a ta- 
ble socket; the insertion direction and the plug-in direction can be oriented in parallel in this 
case. Furthermore, the housing components can, when occupying the second charging po- 
sition, extend away from one another at an angle in the range of approx. ZS"" to 90°, pref- 
erably, however, at essentially right angles, whereby the voltage transformer will be par- 
ticularly suitable e.g. for operation in a wall socket. The insertion direction and the plug-in 
direction can here be oriented essentially transversely to one another. 
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In accordance with a further innprovement, the first housing connponent can be implemented 
such that it protectively encloses the terminal plug in the transport position and is adapted 
to be inserted into a mains socket in the charging position. 

Furthermore, the guide means through which the first housing component and the second 
housing component are movably interconnected can transmit therethrough an electric cur- 
rent from the first to the second housing component. This embodiment is advantageous 
insofar as an e.g. externally extending additional cable can be dispensed with. 

According to other advantageous further developments, the mains plug can be imple- 
mented in various forms so as to be adapted to country-specific mains sockets or e.g. to a 
socket in a motor vehicle. The voltage transformer according to the present invention can 
thus be used in many places. 

Furthermore, the voltage-transforming circuit can be integrated in the first housing compo- 
nent, whereby a particular large amount of space will be saved. 

In addition, the first housing component can have a fork-shaped structural design, the pivot 
points of the second housing component being arranged in the area of the fork ends. Due to 
the fork-shaped structural design, also broad terminals can be inserted in the second 
housing component implemented as a reception means. This will reduce the overall size of 
the voltage transformer. 

In particular, it is possible to implement the second housing component independently of 
the first one and to adapt it to a great variety of terminal plugs. Hence, the invention can be 
used by many manufacturers of terminals, in which case only the second housing compo- 
nent will have to be replaced, whereas the first housing component can be used for the en- 
tire production line. 

In the following, the present invention will be explained exemplarily, making reference to the 
drawings enclosed. The different features can be combined independently of one another, 
as has already been explained hereinbefore in connection with the individual advantageous 
embodiments. 
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Fig. 1 schematically shows an embodiment of a voltage transformer according to the pres- 
ent invention at a first charging position; 

Fig. 2 schematically shows the voltage transformer of Fig. 1 at a second charging position; 
Fig. 3 shows the voltage transformer of Fig. 1 at a transport position. 

To begin with, the general structural design of a voltage transformer 1 according to the pre- 
sent invention will be described with reference to Fig. 1 . 

The voltage transformer 1 comprises a first housing component 2 with two mains plug pins 

3 for connection to a mains voltage source and with a body 4 which is here hexagonal in 
shape. The first housing component 2 defines a mains plug 3. 4 in the interior of which the 
voltage-transforming circuit (not shown), e.g. a transformer, is provided. The mains plug 3, 

4 is adapted to be inserted into a mains socket in the plug-in direction S. 

The mains plug comprising the mains plug pins 3 and the mains plug body 4 can have dif- 
ferent forms, depending on the type of mains socket to which it should be adaptable. The 
form depicted in Fig. 1 shows e.g. a Euro mains plug of the type implemented for use in 
Europe. Other embodiments may e.g. be a US plug or a Chinese plug. Moreover, an em- 
bodiment with an earth contact in addition to the mains plug pins 3 is possible as well. 

The first housing component 2 is provided with a guide means for connection to the second 
housing component 6. In Fig. 1, this guide means is exemplarily implemented as a rotary 
guide means 10 in the form of a hinge. The first housing component 2 is movably con- 
nected to the second housing component 6 by this rotary guide means 10. As is exemplarily 
shown in Fig. 1 , the first housing component 2 is fork-shaped in the section following the 
mains plug body 4. The rotary guide means 10 is located at the fork ends 5 of the first 
housing component 2 and is provided with locking positions at which the housing compo- 
nents 2, 6 are fixed relative to one another. 

The second housing component 6 comprises a body 7 which is provided with a guide 
means through which said body 7 of the second housing component 6 is movably con- 
nected to the first housing component 2. In Fig. 1 , this guide means is exemplarily imple- 
mented as a rotary guide means 10. The body 7 has provided thereon the terminal plug 8 
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for connecting the terminal to the voltage transformer 1 . In Fig. 1 , said terminal plug 8 is 
exemplarily shown in the form of a coaxial plug which projects beyond the body 7. The ter- 
minal plug 8 can be Implemented in different forms so that the voltage transformer 1 can be 
adapted to a great variety of different terminals. It follows that the voltage transformer 1 is 
adapted to be used by a great variety of manufacturers of terminals who provide their ter- 
minals with various connections. 

The second housing component 6 additionally defines a reception means 9. The reception 
means 9 has the function of holdingly enclosing the terminal attached to the terminal plug. 
As can be seen in Fig. 1, the reception means 9 can be implemented as a channel so that a 
terminal can be inserted in the insertion direction E. The reception means 9 can have differ- 
ent forms, depending on the terminal in question. In Fig. 1, the reception means 9 is imple- 
mented as a thin-walled, U-shaped tray. 

The second housing component 6 can be separated from the first housing component 2, 
whereby said second housing component 6 can be exchanged easily. This may be neces- 
sary especially in the case of wear of said second housing component 6. Furthermore, this 
also allows various embodiments of the second housing component 6 to be connected to 
the same first housing component 2, e.g. in cases in which said first housing component 2 
is to be used for a different terminal. 

In Fig. 1, the voltage transformer 1 is exemplarily shown at a first charging position. This 
first charging position is shown in Fig. 1 such that the first housing component 2 including 
the mains plug 3, 4 is in alignment with the second housing component 6 including the ter- 
minal plug 8 at an angle in the range of approx. leS"* to 195°, preferably, however, approx. 
180'', relative to the rotary guide means 10. The insertion direction E and the plug-in direc- 
tion S are essentially parallel to one another. At the position shown, the voltage transformer 
1 can be operated e.g. in a horizontally extending mains socket, a so-called table socket. 

In Fig. 2, the voltage transformer 1 is exemplarily shown at a second charging position. At 
this second charging position, the voltage transformer 1 can be inserted into a mains socket 
whose position deviates from that of the first charging position. Also at this charging posi- 
tion, the second housing component 6 occupies a position suitable for receiving the termi- 
nal. At the second charging position, which is exemplarily shown in Fig. 2, the first housing 
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component 2 and the second housing component 6 are arranged at an angle of approx. 75° 
to 90°, preferably, however, at substantially right angles, to one another, the insertion direc- 
tion E and the plug-in direction S being oriented essentially transversely to one another. At 
the second charging position, the voltage transformer 1 including the mains plug 3, 4 can be 
inserted in a vertically extending mains socket, a so-called wall socket. At this position, the 
terminal can be attached to the terminal plug 8 in a vertical orientation and is then held by 
the reception means 9. The orientation of the two housing components 2, 6 at one of the 
charging positions can deviate from the approximately right-angled or aligned orientation so 
that an inclined display of the terminal, e.g. of a mobile phone, can be read more easily. 

In Fig. 3, the voltage transformer 1 is exemplarily shown at a transport position. At this posi- 
tion, the two housing components 2, 6 are positioned relative to one another such that they 
occupy an ideal voltage-transformer transport position at which the space occupied by the 
voltage transformer 1 is as small as possible. In the example shown in Fig. 3, the first 
housing component 2 and the second housing component 6 are positioned at an angle of 
approx. 0° to one another and are therefore folded into one another. The insertion direction 
E and the plug-in direction S extend essentially parallel to one another. At this position, the 
dimensions of the voltage transformer 1 are reduced, said voltage transformer 1 having es- 
sentially the shape of a rectangular parallelepiped; the mains plug pins do not project much 
beyond the second housing component 6 or they may also extend fully within said second 
housing component 6. The external shape of the voltage transformer 1 is therefore particu- 
larly advantageous for the purpose of transport. 

Due to the fact that the reception means 9 is U-shaped in Fig. 1 , it protectively encloses the 
first housing component 2 in a space-saving manner. 

In the exemplary representation shown in Fig. 3, the terminal plug 8 is protected by the first 
housing component 2 in the transport position. Said terminal plug 8 is very sensitive and, if 
it is not protected, it may easily break off during transport. In the case of the voltage trans- 
former 1 shown exemplarily in Fig. 3, such protection is achieved by a recess 11 in the first 
housing component 2. This recess 11 protectively encloses the terminal plug 8 in the trans- 
port position. 
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The two housing components 2 and 6 are connected by the rotary guide means 10 so as to 
form one housing 12, and at the transport position and the charging positions, respectively, 
they are fixed relative to one another by locking positions. 

The rotary guide means 10 provided between the first housing component 2 and the second 
housing component 6 transmits, at least at the charging positions, the electric current flow- 
ing from the mains plug 3 via the voltage-transforming circuit (not shown) to the terminal 
plug 8. This can be done by electrically conductive wiping contact disks (not shown) on ei- 
ther side of the rotary guide means 10. An additional cable outside of the voltage trans- 
former is thus not necessary. This will avoid the risk of cable break, which would otherwise 
cause a failure of the voltage transformer 1 . 



